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The invention concerns 
perfumes containing as 

fragance materials 1,4-dimcthyl- 
cyclohexane-l-carboxyhc acid 
esters of general formula (I) 
wherein R is an alk(en)yl 
group having 1-4 carbon atoms, 
preferably R$(l,3)metfayl. The fragance materials have very agreable fresh herbal odours with green and floral notes. 



BEST 




FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AC 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic • 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cote d* I voire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 


T i^chtcoiffrin 


SN 


Senega] 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Larvia 


TJ 


"Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


FI 


■ Finland 


ML 


Man 


UZ 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 94/13766 PCT/EP93/03548 



Dimethyl-cyclohexanecarboxylic acid esters in perfumery. 

The present invention relates to the use of certain 
dimethyl— cyclohexariecarboxylic acid esters as fragrance 
materials and to perfumes and perfumed products containing 
these compounds . 

5 

Many synthetic perfume components have been developed, . 
especially in the last decades to substitute known perfume 
materials of natural origin. Nevertheless there is a 
constant need for new synthetic perfume components which are 
10 more stable than those previously developed and/ or have 

additional or more delicate odour notes to further complete 
the fragrance palette from which the perfumer can chose in" 
composing perfumes which are suitable also for various 
agressive environments. 

15 

Various substituted cyclohexene- and cyclohexadiene- 
carboxylic acid esters are known as fragrance materials in 
the art of perfumery. The majority of them are of the 2,6,6- 
trimethyl- or the 2-ethyl-6 , 6-dimethyl-substituted type and 

2 0 were developed in analogy to various compounds found in 

nature possessing the 2 , 6 , 6-trimethylcyclohexene moiety. 
Such compounds, with the double bond in the 1- or 2-position. 
and sometimes containing an additional methyl group in the 
3-position are described e.g. in EP-A-0 056 109, 
25 GB 1 497 498 and US 4,375,001 and various other patents and 
patent applications mentioned therein. In EP-A-0 053 704 
corresponding 2,3,6, 6-tetramethyl- and 2-ethyl-6 , 6-dimethyl- 
cyclohexane-l-carboxylic acid esters are described. Thus, 
these compounds are all heavily substituted with methyl and 

3 0 ethyl groups. The odours reported may vary considerably 

although in many cases fruity and floral, especially rose- 
like dours are reported. 

In EP-A-0 199 330 l 4 , 6-tr imethylcyclohex-3-ene derivatives, 
35 including methyl 1 , 4 , 6-trimethylcyclohex-3-ene-l- 
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carboxylate, are reported to be of use in perfumery. They 
appear to have mostly herbal woody, even patchouli-like, 
odours and thus appear to be distincty different in odour 
character from the 2,6,6- and 2 , 3 , 6 , 6-substituted 
5 cyclohexenecarboxylic acid esters reported above. In 

EP-A-0 199 33 0 this is attributed to the presence of the 
quaternary carbon atom in the 1-position. Nevertheless, 
methyl l-methylcyclohex-3-ene-l-carboxylate, which is 
marketed as a fragrance material, has a predominantly fruity 
10 odour, which seems to be in contradiction with this rule. 

Ethyl 2 , 4-dimethyl-cyclohexane-l-carboxylate, on the other 
hand, is also marketed as a fragrance material, but with a 
distinctly floral odour. 

15 

Methyl and butyl 1 , 4-dimethylcyclohex-3-ene-l-carboxylate 
stereoisomers have been descibed in CH-A-680 853. The (-)-S 
methylester is described to have a rather uninteresting 
herbal, humus and woody and also slightly chemical type of 
20 odour whereas the ( + )-R isomer has an agreeable fresh 
f ruity-menthol-anis-like odour. The racemic mixture is 
describes as being spoiled from a perfumery point of view by 
the odour contribution of the (-)-S isomer. 

25 Finally, in US 4,392,976 4-methyl-cyclohex-3-ene-l- 

carboxylic acid is reported to have a cumin-like odour. No 
mention is made of any esters of this acid. 

It has now been found that 1 , 4 -d imethy 1 cy c 1 ohexane- 
30 1-carboxylic acid esters of the general formula: 




3 5 wherein R is an alk(en)yl group having 1-4 carbon atoms, are 
valuable fragrance materials having very agreeable fresh 
herbal odours with green and floral notes. The. methyl esters 
are especially preferred. Although the methyl esters are 
known as such, e.g. from H. van Bekkum et al, Reel. Trav. 
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Chim. Pays-Bas, 88(3) 301-6, 1969 and from V7.G. Schindel, 
R.E. Pincock, J. Org. Chem. , 35960, 1789-94, 1970, no 
mention is made of any organoleptic property. 

5 The compounds may be prepared by methods known in the art, 
particularly by Diels-Alder reaction of the corresponding 
methacrylate ester with isoprene, followed by hydrogenation 
and separation of the 1,3-dimethyl from the. 1,4-dimethyl 
esters. A mixture of cis-dimethyl and trans-dimethyl esters 

10 is thus obtained which may be separated into its components 
by methods described in the art, e.g. by W.G. Schindel, vide 
supra. Also the racemic micture obtained may *be separated 
according to methods known in the art e.g. as described in 
CH-A-680 853 above. However, contrary to what is desribed 

15 therein, for the use of the compounds of this invention as 
fragrance material such separations are superfluous. 

The esters according to the invention may be used as such to 
give various odour notes of the floral, green and fruity 

20 type to all sort of products, or they may be incorporated in 
perfumes. For the purposes of this invention a perfume is 
defined as a mixture of various fragrance materials, if 
desired dissolved in a suitable solvent or mixed with a 
solid substrate, which is used to provide a desired odour to 

25 the skin or to all sorts of products. Examples of such 

perfumed products are: fabric washing powders and liquids 
and other fabric care products; detergents and household 
cleaning, scouring and disinfection products; air 
fresheners, room sprays and pomanders; candles; soaps, 

3 0 shampoos and other personal cleaning products; cosmetics 
such as creams, ointments, toilet waters, preshave- , 
aftershave- and other lotions, talcum powders, body 
deodorants and antiperspirants . 

35 Known fragrance materials which may be advantageously 

combined with the esters according to the invention may be 
natural products such as extracts, essential oils, 
absolutes, resinoids, resins, concretes etc., but also 
synthetic materials such as hydrocarbons, alcohols, 



# 
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aldehydes, ketones, ethers, acids, esters, acetals, ketals, 
nitriles, etc. , including saturated and unsaturated 
compounds, aliphatic, carbocyclic and heterocyclic, 
compounds. Such fragrance materials are mentioned, for 
5 example, in S. Arctander, Perfume and Flavor Chemicals 

(Montclair, N.J., 1969), in S. Arctander, Perfume and Flavor 
Materials of Natural Origin (Elizabeth, N.J. , 1960) and in 
"Flavor and Fragrance Materials - 1991", Allured Publishing 
Co. Wheaton, 111. USA • 

10 

Examples of fragrance materials which can be used in 
combination with the esters according to the invention are: 
geraniol, geranyl acetate, linalol, linalyl acetate, 
tetrahydrolinalol, citronellol, citronellyl acetate, 
15 dihydromyrcenol, dihydromyrcenyl acetate, tetrahydro- 

myrcenol, terpineol, terpinyl acetate, nopol, nopyl acetate, 

2- phenylethanol , 2-phenylethyl acetate, benzyl alcohol, 
benzyl acetate, benzyl salicylate, styrallyl acetate, benzyl 
benzoate, amy! salicylate, dimethylbenzyl carbinol, 

20 trichloromethylphenylcarbinyl acetate, p-tert-butyl 

cyclohexyl acetate, isononyl acetate, vetiveryl acetate, 
vetiverol, a-hexy lcinnamaldehyde , 2-methyl-3- (p-tert-butyl- 
phenyl) propanal , 2-methyl-3- (p-isopropylphenyl) propanal , 

3- (p-tert-butylphenyl) -propanal, tricyclodecenyl acetate, 
25 tricyclodecenyl propionate, 4- (4-hydroxy-4-methyl-pentyl) - 

3-cyclohexenecarbaldehyde, 4- (4-methyl-3-pentenyl) - 
3-cyclohexenecarbaldehyde , 4-acetoxy-3-pentyltetrahydro- 
pyran, 3-carboxymethyl-2-pentylcyclopentane , 2-n-heptyl- 
cyclopentanone, 3-methyl-2-pentyl--2-cyclopentenone, 

3 0 n-decanal, n-dodecanal , 9-decenol-l, phenoxyethyl 

isobutyrate, phenyl-acetaldehyde dimethylacetal, phenyl- 
acetaldehyde diethylacetal , geranyl nitrile, citronellyl 
nitrile, cedryl acetate, 3-isocamphylcyclohexanol , cedryl 
methyl ether > isolongif olanone , aubepine nitrile, aubepine, 

35 heliotropin, coumarin, eugenol, vanillin, diphenyl oxide, 
hydroxycitronellal , ionones, methylionones , isomethyl- 
ionones, irones, cis-3-hexenol and esters thereof, indan 
musks tetralin musks isochroman musks macrocyclic ketones, 
macrolactone musks ethylene brassylate, aromatic nitromusks. 
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Solvents which can be used in perfume compositions which 
contain compounds according to the invention are, for 
example: ethanol, isopropanol, diethylene glycol monoethyl 
ether, dipropylene glycol, diethyl phthalate, triethyl 
5 citrate, etc. 

The quantities in which the esters according to the 
invention can be used in perfumes or in products to be 
perfumed may vary within wide limits and depend, inter alia, 

10 on the nature of the product, on the. nature and the quantity 
of the other components of the perfume in which the 
compounds are used and on the olf active effect desired. It 
is therefore only possible to specify wide limits, which, 
however, provide sufficient information for the specialist 

15 in the art to be able to use the esters according to the 

invention for his specific purpose. In perfumes an amount of 
0.01% by weight or more of the esters according to the 
invention will generally have a clearly perceptible 
olfactive effect. Preferably the amount is 0.1% by weight 

20 and may be up to 80% by weight. The amount of esters 
according to the invention present in products will 
generally be at least .0.5 ppm by weight. 

The following examples are only intended to illustrate the 
25 preparation and use of the esters according to the 

invention, but the invention is not in any way limited 
thereto 

3 0 EXAMPLE 1 

Synthesis of met hyl 1 , 4-dimethvlcvclohexane-l-carboxvlates 

A mixture of. methyl methacrylate (13 5g; 1.4 mol). and 
35 isoprene (137g; 2.0 mol) in a pressurized reaction vessel 
was quickly heated to 2 50 °C, kept at that temperature for 
100 minutes and quickly cooled to room temperature. The 
crude reaction mixture obtained (27 0g) comprised 7 5% of the 
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cyclohexene-carboxylates and only minor amounts of starting 
materials . 

This mixture was hycirogenated at 100 °c and atmospheric 
pressure using about 2 00mg 5% palladium on carbon as a 
5 catalyst. The dimethyl-cyclohexane-carboxylates in the crude 
reaction mixture after hydrogenation consisted of 23% 1,3- 
dimethyl- and 77% 1,4-dimethyl isomers. This mixture was 
carefully fractionated under reduced pressure yielding 94g 
(35%) of perfumery grade product (Bpt. 85-87°C at 2kPa) . 
10 This product consisted of 17% 1,3-dimethyl isomers, 51.5% 

trans-1 , 4 -dimethyl isomer and 31.5% cis-1 , 4-dimethyl isomer. 

EXAMPLE 2 

15 

A herbaceous floral perfume for use in household products at 
0.2% was prepared according to the following recipe. 



• Iso bornyl acetate 40.0 

20 Iso-longif olanone (Q) 11.0 

• Dihydrpmyrcenol (Q j 7.0 

Jasmacyclene (Q) 6.0 

Linalyl acetate 6.0 

•Acetyl cedrene (Q) 5.0 

2 5 Benzyl acetate 4.0 

Geranyl acetate 4.0 

^3-Phenoxy ethyl isobutyrate (Q) 4.0 

Linalool 3.5 

Camphor powder 3.0 

30 Patchouli acid washed (Q) 2.0 

Dipropylene glycol 1.5 

Olibanum oil 1.0 

Methyl 1 , 4-dimethy lcyclo-hexane-1-carboxylate 2 . 0 

Total: 100 



35 The addition of Methyl 1, 4-dimethylcyclo-hexane-l- 
car boxy late makes the odour of the perfume much more 
sophisticated by adding a more rounded herbal character. 



(Q) marketed by Quest International, Ashford, Kent, UK. 
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CLAIMS 



2. 



3. 



4. 



5. 



Perfumes characterized in that they comprise at least 
one 1 , 4rdimethylcyclohexane-l-carboxylic acid ester 
according to the general formula: 



\ -/ x cooR. 

wherein R is an alk(en)yl group having 1-4 carbon 
atoms . 

Perfumes according to claim 1 characterized in that R 
is a methyl group. 

Perfumes according to claims 1 or 2 characterized in 
that the amount of 1 , 4-dimethylcyclohexane-l-carboxylic 
acid ester is at least 0.1% by weight. 

Perfumed products characterized in that they comprise 
at least one 1 , 4-dimethylcyclohexane-l-carboxylic acid 
ester according to the general formula: 



wherein R is an alk(en)yl group having 1-4 carbon 
atoms. 

Perfumed products according to claim 4 characterized in 



dimethylcyclohexane-l-carboxylic acid ester is at least 
0.5 ppm by weight.. 





that R is a methyl group. 



Perfumed products according to claims 4 or 5 
characterized in that the amount of 1,4- 
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7. Process for preparing perfumed products characterized 
in that a perfume according to anyone of claims 1-3 is 
added to the product.. 
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